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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the adhesive 
strength between a metallic wiring and a glass 
substrate and to maintain a stable conductivity 
between the wiring and transparent electrodes. 
SOLUTION: A metallic wiring 8 formed below a 
transparent electrode 9 has a multilayer construction 
which is successively formed by a first layer 1 1 that 
consists of a glass substrate 6 and a metal having a 
good adhesive strength to the substrate 6, a second 
layer 1 2 that is made of the metal having a low 
resistivity and formed on the layer 1 1 and a third 
layer that is made of the metal to prevent the 
oxidation of the layer 1 2. Thus, the adhesion between 
the wiring 8 and the substrate 6 is improved and a 
stable conductivity is obtained between the wiring 8 
and the electrodes 9. 
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DETAILED DESCRIPTION 



[Detailed description] 

[0069] Then, UV hardening resin 7 is filled up with and stiffened between each metal 
wiring 8 on a light filter 27 at the same process as the gestalt of the 1st enforcement 
(refer to drawing 9 (b)). Spatter-form, carry out pattern ****** of the transparent 
electrode 9 which doubles with the wiring pattern of the metal wiring 8, for example, 
consists of the width of face of 300 micrometers, and a pitch 320micrometer ITO layer, 
and an orientation layer (illustration ellipsis) is formed on it. The wiring substrate (it is 
equivalent to the electrode substrates 3a and 3b of the liquid crystal device 1 of drawing 
I ) 30 was obtained (refer to drawing 8 (c)\ 

[0070] Also in the wiring substrate 30 which has the metal wiring 8 on the light-filter 
protection layer 29 of a light filter 27 according to the gestalt of this enforcement thus, 
like the gestalt of the 1st enforcement The metal wiring 8 is made into the three-tiered 
structure of the substratum layer 11, the low resistance metal layer 12, and the 
protection layer 13. The substratum layer 11 with a sufficient glass substrate 6 and 
sufficient adhesion (the gestalt of this enforcement Mo (molybdenum) layer) is formed in 
the front face of a glass substrate 6. According to the structure in which the protection 
layer (the gestalt of this enforcement Ta (tantalum) layer) 13 which functions as an 
antioxidizing layer was formed on an interlayer's low resistance metal layer (the gestalt 
of this enforcement Cu (copper) layer) 12 Like the gestalt of the 1st enforcement, when 
exfoliating the one object of a glass substrate 6 and UV hardening resin 7 from a 
template 14 with a ** type fixture (illustration ellipsis) in a ** type process, sublation 
with a glass substrate 6 and the substratum layer 11 of the metal wiring 8 is suppressed, 
and large enhancement in the yield was able to be aimed at. 

[0071] Furthermore, the stable conduction of the metal wiring 8 and the transparent 
electrode 9 was able to be obtained by having formed the protection layer 13 which 
functions as an antioxidizing layer on the low resistance metal layer 12 of the metal 
wiring 8. 

[0072] Moreover, by the light-filter protection layer 29 formed on the light filter 27, 
when the metal wiring 8 is formed by the ********** etching method, depigmentation of 
the light filter 27 by etching reagents, such as an acid, etc. can be prevented. 
[0073] Furthermore, in the 4th mentioned above or the gestalt of each 6th enforcement, 
as the gestalt of the 2nd enforcement showed To the interface of the substratum layer 11 
of the metal wiring 8, and the low resistance metal layer 12, and the interface of the low 
resistance metal layer 12 and the protection layer 13 The 1st mixing layer and the 2nd 



mixing layer which the element which constitutes each interface mixed may be formed, 
and further, as the gestalt of the 3rd enforcement showed, you may form a metal oxide 
film between a glass substrate 6 and the metal wiring 8. 
[0074] 

[Effect of the invention] The 1st layer which consists a metal wiring of a metal with this 
sufficient substrate and sufficient adhesion on a substrate according to this invention as 
explained above, By having formed in order the 2nd layer which consists of a metal of 
low resistance on this 1st layer, and the 3rd layer which consists of a metal which 
prevents oxidization of this 2nd layer on this 2nd layer, and having considered as 
multilayer structure The wiring substrate which is stuck to a substrate and a metal 
wiring good, and can plan the stable conduction of a metal wiring and a transparent 
electrode can be offered. 

[0075] Moreover, according to the manufacture technique of the wiring substrate 
concerning this invention, the 1st layer which consists of a metal with this sufficient 
substrate and sufficient adhesion is formed on a substrate. By forming the 2nd layer 
which consists of a metal of low resistance on this 1st layer, forming the 3rd layer which 
consists of a metal which prevents oxidization of this 2nd layer, and forming a metal 
wiring of multilayer structure on this 2nd layer, further A substrate and a metal wiring 
can stick good, and the yield can improve, and the stable conduction of a metal wiring 
and a transparent electrode can be planned. 
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Wl<Dm&$t*l<DWS£tiL3 a, 3 bldfg^ ltvn 
3) 3Sr«x.fc»ft3R-?-ltt, ^7^IS6a, 6bi 

^sie^8 a , 8 bvmummzti. R-o&mmms 

a, 8b£SWfHB9a, 9 b £ j&sffi^LTWiira C 

[0 0 3 8] 112, ^S^9a, . 

9 b^Tld&JggZ^is a, 8 b^»H*ixa»jsKlcJ; 

SrJB V >tv NX t«/EKJB<D»i64:fi«1- 6 d £ 
[0 0 3 9] Hid. d^j&SgTf-l W\ &JKiEI»8 a, 

8 b (Dmi^x , ommm i W9 a , 9 b^flge^/K-r-s 
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^I^V^T% g^lSBa, 9bwaifi*dST^o 

[0 0 4 0] ±JELfclgaSo«lBi:<01t«£O3t«) 
Id. ^JRBBIft8iD«aiiil 3S:Ta (^V^A-) ©ftfe 

aw««9£oiH-e»a^fioiE3»^aBSixfc, ctt 

Al (7VV$^#-M #BHfcLT»ffilCA 1 2 o 3 
©^8W«Blj&sjg/a $ ttfcC £ CJ: -5 fc © £ %;t &*L<5- 0 
[0 0 4 1] Au (&) ^Pt flE^M-ft 

10 Lfcl^JRSr«»JB 1 3 £ LX^V>7t^, A u (A) 
teffiffifct&HIJi WltlfiOJgffi-CfiCu («) R) 12 
£**ttfcJBaS;fc!K Au (A) WPt (6 

[0 04 2] IIC, -Cr (^dA) ?:T*I11M§ 
mm 1 3 £ LT/8^fc^g\ Cr (^cA) ^^-^ 

Id, 4*S'J*J»iSte3®5l£«S:i^S£ U =^ h#iK<*. 
20 £ 0 

[0043] a±o^t^5>, TJfi» 1 1 \zm\,^z>&m 

b LTIt _h$L7tJ; ^IdMo (^yyfy) , Ti 
(f^V) , W isJfZsT^) , Al (T;U^~£ 
^) , Ta (^V^yV) , Ni (=y^r/V) , fe-5V^fi 

bTli. Jb3iEUfeJ:5{wTa (fff/ls) f Mo o*y 
^X^) , W (^V^t^V) , T i (^^^) . 

[0044] (US (a) , (b) tt. **WiOJB2©|| 
30 Jfi^ffit^^iSEUfcJSSai^lOWffiSSS a, 3 

b \zmm $ *t $ sa^sts ^m^w l t> <o -c & -5 0 

[0 0 4 5] HI5 (a) (r^i-«t5 

te #Jxtf^i£3 0 0 X 3 1 Omm-C*£ 1 . 1mm© 

Mo) ^5 0 0 ASSOiBW-CfifcKurT* 
mi 1S:»SU ^rcojite TS&g 1 1 

ff, mo) rmmi i±izLm&$tizi&t&ttc&Mm 

12^1 Cu) y^fefcJ: 

40 *)ElBttr^^-y^y ^*ffv\ 5 o o ASaojKffT? 
Si©^v/y^Ii7^iUc^ r^Si©^ 

A Cu) SrlMmll^KW^lLTfitg 

fit^s^ i 2 &mf&tz>* 

[0 0 4 6] t^te COigfl&fefc^JSS 1 2 _b«£ffifct& 

IIi2^M («B*.«, Cu) RSln^i 

(Witf, Ta> b&mjt&x/<iy?mz£*)mmzx 

y >^$rtrV\ 5 0 0 Aagc0^i?X*M 2 © ^ 
V^^JB 1 8 SrfiSJRLfcSL :ol2(7)U'>^il 
50 8±«e ^Sfeiri OKMkWJhlKi: Lt«IB 
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•rz&m Ta) 4- 5 o o Am&nmmx'f&m 

LTfifcSM 1 3 

[0 0 4 7] ^CD^, JBHDSt«(0»tli:W*<OXa*r 
ST, TiWil, *i©5^>y^|i7, i£tgfct& 

MM 1 2 f ^ 2 (73 ^ 1 8 &t«ftSJi 1 3 XM 

f&Zfrz&m&Mi 9Sruvwft»ffi7-eai«)5i^ & 
it, ssisss (is] i tf>»ifist-7- 1 (ommmm 3 a , 3 

bl£fBSL,-C^5) 2 0£#fc (13 5 (b) #fiS) 0 
[0 0 4 8] Z<D£?\Z^ SIOI 

1 1 irfilSfitAKJB 1 2(D#ffi, atWfiffiSt&JRJB 1 2 

^^l/c^ i <dh *^^ym i 7 k%2<n%*^>r 

m 1 8*7g/SUy»3SK:J: 9, »1 <^ltJfi^»ffi4:H« 
l:(B!iai^3^t, K£%A <BI««l» fciDSK 

-tzmz^ #5xmtiL6 t&KSffikl 9<DT*mi 1. 

swssfit&jRji 1 2 i 3 -zti^tim 1 <d 

7 tS2(D^v/y^ii 8 Sr^h Ltfi 

[oo49i B6 (a) , (b) &¥£m<nm3<nm 

[0 0 5 0] *S&SfiC0?gJ8-Cfi, ^J^Lf^Tf*^ 3 0 0 X3 
1 OmmtH^ 1. lmm(^W®W*5nfcaiM*^7 
^S^6_L^®lc. ^ffi?n<Z>&JR&<ffcjl»B2 1 
tf^^y^jfetJiJ: t) 5 0 0 ASStoffltff-cflgriiL (EI 6 

(a) #ss) , ^£0±tc x Ki©J|J6^ffii:ra«, T 
HilK teSfct^Mif 1 2 , 1 3 S:«3Jx.tf 

rru e'-yfS 2 0 ^m^)^ F7-f /WcO/^-y-y 

[0 0 5 1 ] &JRBMfcK2 1 tt\ MSMo, Ti, T 
a, Ni, W\ fc^te^^^o^^^^ft;^^^ 

[0 0 5 2] *<Z>«, *10jafi^»ffitR«<DXaS: 

x, ®mmm m 1 <nm&m* 1 <nmmmfa 3a, 3 b 
KitiSL-ci^) 2 3*#fc me (b) #fiBj o 
[0053] z<d£?\c s *mMv>Mmxte, 
me t&mm&2 znmz&jikmMz i *r»«ufc« 

2^ff®-C^)RW«:&JR»fl:fl5 2 1 J; o T *:«!:: 

i&i&-tz>zkfcx^ti 0 z<DB$(Dtf7xmfoe t&mm \ 
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$*2 2C0#ffi-C<D3t<DRWa»s*»J^U*:i:C^. 10% 

$^■1^181^3 3, 3 bULffiMSLTl^) 2 34:1 
jtfcffltAS^Mt. &JS@E^2 2<z)&jRBWfcK2 l l^i 9 

[00 5 4] H7 (a) , (b) , (c) &&W<D 

3a, 3 b tcjgjB s*u5saaftXttoaijtxas:«s:ft«c: 

10 ^LfctC0X*fe6 o 

[0 0 5 5] *^«SO?BffiTfl. #7*£«6 Jbfc. SI 

^^V^&Clcfc t'i/f 3 2 0 /im^^ 

KEJft8«:ftMKLfc«. #7*X«6±<0&JRKj»8IW 

(r) . » (g) , # (b) <^#ir*-e«j«sixs 

y^V^iSfet^J:5«jl ^m(7)JKff:-C3gj5KLfc (0 7 
20 (a) #f£) 0 

[0056] t<om. m i co^m<Djfm t ^i^ig 

T\ — -7jj\s?— 2 4 ±(^#&JRiEi»8HtwUVffl 
fk««B7Sr3£«L-caft:S J & (0 7 (b) #fig) , &jr 
BSIS80gEj»^^ — ^KL&ttfkX* M^ISI3 00 m 
nu t°-/^3 2 0 vm<D I TOflt^&^SaiMWffi 9 S: 

/^-y-y^L, ^^-btcgErsjJK (0 

Sifi3a, 3bl^SLT^S) 2 5 ^#7t (El 7 
(c) # ( 0S) Q 

30 [0 0 5 7] Z(D£ *3afiOJgffi{Zj:Jx«, ^J7 

-7-f^-««BS:^ri-5Baj»Sfi2 5(w*3V^t»l 

&mm 1 2, 1 3<Dsmmmt tf^xm&e 

W«ffii:^f7^Sfi6 tffttO «tV^*l (^H^C75 

?Bl»T?flMo (^yy/y) R) 1 1 £7£/&U "PHJB 
^©ffifefc^Mg (**i^»B"t?flCu (ffi) K) 12 
±^BMtttrjtBl4: LT«tM-5«Wi (*jOfi<D*ffl-e 
fiTa (^v^yv) JK) 13^Lt»iSi:j:9, JB 

40 Sffil 4^P>^f7^SIE6 tUVaftWJ3B7W— #:«5Sr 

[0 0 5 8] Mtci, ^«gE^ 8 (Oigffifet^JUS 1 2 _tlc 

[0 0 5 9] f£L *7-7^y^-2 4tt, 7^ h!iy 
50 y^v?ij/ hjSfe(Ccto-ctfl?fi8i"Scid3T?#-5o 
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[0 0 6 0] *fc, &mmm$\a*. B2<nm: 
-c« ufc j: o ft rmm i 1 km&ttc&mm 1 2 
as. Rxmt&tii&mm 1 2 ir&^ji 1 3<oftm\z^ -tn 

Ii:l2Q^^yirieMLTt)J:<, JEft Jg3 
0>Jlifc©«l»^LfcJ:5ft #^*g;E6 ^^JggEiSg 

s <d m \z&mm{tm$:Mf$, u x t £ v \ 

[0 0 6 1] B8 (a) , (b), (c) ft #|§0J<7) 

ft 5 <DS06©»ffl«c:«5±» LfcJK**^- 1 coifilS 
3a, 3 b (caifflSJxSSS3»S«^ai5gxaS:«S:Wtc: 

[0 0 6 2] #jMfitf>jgj»-t?ft jfe-f , m i 0>HJS<z>» 
HBT-fflvvfc^7^S4E6 ±^«7Kttr ^ y yi^tfM y^ 

— h td J: *9 O . 8 ^m^K/SCUlJg/jfcU ^7- 

Vfofen* 7 — 7 4 /\'*—mPkW'( ^Jx-kfts 3 

OOjum. fc:V^3 2 OMmTfrfeaiA/T'-f >^S*JS 
2 6ld»!^5i*^ I(L 2 0 0tT3 0^»b^ 

feSUr*^-7w/^-2 7*®figLfc (B18 (a) 

•BR) o 

[0 0 6 3] ^Lt, :Wi77-7^/^-2 7±\Z$% 

i <Dmm<Di&mh mm. rmm 1 1 . esst&jRJi 1 

■«iE«8*f^a!Lfc (B8 (a) #BS) o 

[0 0 6 4] -tot, »i^soEojgffitra«oxa'e 

^7 — 7^/^-2 7±co#&JRBEj»8B8(ZUVS!{b» 
ffi7Sr3£aux«ftS^r (0 8 (b) . , &m&M 
8<DSZ»'<*-ls\Z<&t>ltX* ^Jxff®3 0 0 fcT 
->r^3 2 0 /i m(75 I T OJK7^£>&<5j§f^Nifi§ 9 &7.s< y 

m Sr»«tT, (0 1 l 

4K3a, 3 bKftSLT^S) 2 8t#fc (HI 8 (c) 

[0065] ^o^ft *m&<Dwm\z&H^ jjv 

!-*3V^rt»lo|tliS(03g«i:lRl«, &JHi£ja8£rT±fe 

siu {gsfet^ji^ 1 2, &mfa i 3 0>3jf*3&t 

TJfiJB (#3ISS<0»lfi^ttMo (^ey^ry) I) l l 

u (A) K) 1 2±^K<bKJhKt LT*fiBr5»8IJB 

fc«itl-iD. »l^llllB<o«)Bt|p]«tcfl|fflxa(c*5 

StE6 tUV«ffc«J|B7ro— #i»S:M«|-J-5BSIw. #7 
^lfi6 t&JSIEI&8coTifiJil 1 i<DiU«j&s»»JSft 
*B*)co^:i|S/j:ffil±S:iasci:^T*tfc 0 
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[0 0 6 6] SIC, ^JggB^ 8 O^tgfet&JlJi 1 2 ±|C 
BMbKJhKi LT«tB+5«8W l 3 &mf&^tzZk\z 

[0 0 6 71 09 (a) , (b) , (c) ft 

3 a, 3 b \zmm six5saii»a4RoKJtxasr«a:tt(w 

[0 0 6 8] *SttfiO»ffiT?«. LfcJg 5 O H;6£(7> 

-fA— «»« (^j^ift jjfyr^ KX<z>8W=— y^y 

^J) 2 9^ ftO. 5 p. mWmmX* t'y^- bRlf 

— 2 9±.id»i onifi<o»ffii:raai, rrnrn 1 

1. fil£tt&JR»l 2 N ft&jf 1 Z*mjL\£*'*y*m 

7* h !l y x s/f y ^SICJ; 5 fi 2 0 a fcf 
S^3 2 b^^&tD^ — y^y^Lt 

20 3JlfllaS^&ftS^JRBajtt8S:f^»bfc (HI 9 (a) # 

HR) o 

[0 0 6 9] Ii^ii^itwragT 

*7-7^H-2 7-t(7>«-AJRBEJft8MtcuvWb»f 
- IB7fr5fc*LT«Mfc£* (B9 (b) &M) . ^Mg5^ 
8 CD$ms<?->{C^£?^:X. Miim^ 3 0 0 Mm. 
yf3 2 0 tf mOI TOJK^e>ftSaW«a 9 4:^^^ 

S3 a, 3 blCfg^ LTV^) 3 0^#fc (El 8 (c) 
30 #fig) 0 

[0 0 7 0] coj;5lc. ^Hffi(0^|cj:ixft iJ7 
— — 2 7<D%7— zr^juf—famm 2 9Jbtd& 
MSS^ 8 Sr*"T 5E«S4E 3 0 fcjol vr t * 1 oHj^co 

*«4:ib«, ^jgsa^8^T«2gi i, i&t&m,±mmi 

2. «»Jll 3<D3iifl|j&t U ^f^^^S6(0^3DiC 

Mo (^ey/fy) iR) 1 liJBfift.U *MS^ffifitt 
(**«S(7)JB«"CttCu (M) fit) l 2JiUKft 
Kih^i: (*«6<o*JB-c?w:t a 

40 (^y^/L-) K) l 3S:«A8Lfc«3g^J:D, »l^JI 
*<o»l»i:W*lc«fflxa»c*Jv^, giMfe^ (Eiafctf 
»&) I^J;9S«l 4^&^7^fi*E6 iUVWYb«JJB7 

Tmm 1 1 t<o«Bids»fil*tL-c, *B0a>*«<crfii± 

[0 0 7 1] 3E(c, &KSj»8^ffie0i:^J|RAi 2±\z 

mm±mt Lxmmi-zi&mM 1 3 zmf&Ltcz t \z 

50 [0 0 7 2] ^7-7^1/^-2 7±lzm&Ltz 



(9) 



15 



%fM¥-9— 2 5 8 2 4 6 



[0 0 7 3] Eld. ±aLfcJM75SJfS6<D*3g»01£ 

j&&8 <£>TtfjJi 1 1 ififfifit&JRJl 1 2 ©litffi, 
fct&JRS 1 2 1 3 (D^mz^ *ft«x<7!)JF-ffiS: 

■^>^SSrMLTt>J:<, 3Efc. f3^IS« io 
-C^Ut.J: 5f-, #7*3^6 £^EIft8 0Ml::&JR 
»{t:JKS:?B^S:LTfcJ:v\ 
[0 0 7 4] 

o&jre» tmm mm t <d&te l 7t^ii & si -5 c t & x 20 

[0 0 7 5] *fc, *»WlC«-&E«lXffi©»JS*feJw 
*SSB2C5«Sr?gfiftU Mt-s £O»2 0DJBJblc:R^2 

[0 0 7 6] **WtC#5E«SSS:«x.fciB[fi 30 

[0 2] * i ^*«6<z>?gffi{c«sgaj8iaE«oMa*feS: 

i^iis^^t@, (b) rtmm±\zmi&£tLit& 

MEJftSr^fBk (c) fctSffiJilwU vW*fc«8B&i»T 40 

ufc«iBS:^ria, (d.) «t4«ia»*:*rtufcx«"e 

[0 3 ] m 1 ^*JfiO»ffi(c«SgEj»S4E^jHjg^riSfeSr 

vmitffim&y'i'xmxtimLx^^yzm&TFi-m, 
(b) «uv^b^gicuv7fe^BB^urv>-5^^ 

"ttSL (c) f (d) ttS!«S:*tE<0&JKBIft±^e»« 

^^ffi^figicSSEiSSffi&^El. 50 
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[El 5] »2O|llfio»tetc:«5iajiRSffi«0jH5t*iSfeSr 
R9H-5fc»<0E|-t\ (a) f±&«Elft&*fiM-5&JR 
l^llg^^ti, (b) fi&JREiMLhicaw** 

^-T0 O 

[0 6] JB3^SI*©®|fi|c<85EilSXtEoa!5g*fe3f 

JBco/fcaigsr^-eu (b) «4:jiEjftj;^aM«ffi 
RM-*-S)t«>^ia-e, (a) ttftjRgaji^M^^-^ 

^A'*— *»/SSLfc:Rffi*^rEk (b) — 
0. (c) ttUVW-fk«fMJ:(c:aiW«S*?Bfi8UT#P> 
[SI 8] M5^HJ£co^Si-^-5SE^£S^it^&^ 

«MEj»S:?gfigLfc«»*^-f-|g, (b) # 7 — ~7 ^ j\s 
$ -_htzu VfflHfc*tJIB*5E* LX $5?{fc b^^^r^i- 
0, (c) ttUVW^»JIBJi^aM«ffiS:»J58LT»e> 
titcM 5 <^IIJIaO?BffilcffiSEj»SS4:^t"Blo 

[SI 9] m6co^cojf^(c«^ge^=Ko®^^^ 
Wim-tZ>tz£><DmX\ (a) fi^7 7— A^ — JbtCybr 

Sr^-TEL (b) fct;& ^-^/i^ — fSSIJB Jttcu 
-ffc*JIB*3E*L-caffc:UfctftlBS:^-rig. (c) fiuv 

ffi ftsSMS-t tea w m& uT#e>nfc*6(73 urn ^ 

^fflic«*E»»R**-riS. 

[Ell 0] «*«lc«5EI»*«03»«^«feS:KWf'-5 
tcth<nmx\ (a) ttffl«-hlcuvWb»J8BS:«TLfc 
tt«*^i-|g. (b) «iAJRBSi»S:?gfiKLfea«-eSffi 
-hwuvafbWJJBSrtttfttttSr^-riao 

[011] «e*«iw«SEj»S«wjHit*fe^RKt-5 
fc^(OSl-C% (a) li/l^^iCJiDSgWVM 
JIB£iOJELfc:RffiS:**-*12k (b) fiUVfWlcu 

vft%mMi,x^%w:m%7jki-m, ( c > . (d) «s 

(e) tt&JISEi»JildaM«ffi*»fi8LT#e>iX)t«3(£ 
W S E^S« Ztf-T 0o 

1 «^B^^ 

3. 3a, 3b N 2 0, 2 3, 2 5, 2 8, 3 0 

mmxm (brsk) 

6, 6 a, 6b $7*m®L (mm 

7 UV«{fc»JB .(«B) 

8a, 8b &msm 

9 , 9a, 9 b aWBffi 
10a, 10b Scf^flM 
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11, 11a, lib 

12, 12a, 12b 

13, 13a, 13b 

1 4 mm 
1 5 

1 6 ■ uvyt (3t) 



(1.0) 
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17 Ki<o$**s*rm (s^v^a) 
is w,2<Dx*^^><ym 

2 4, 2 7 ^J7-7^;^- 

2 6 "fV*S*« 

2 9 ^7-7^;V^-ffiSi 



[Bl] 




13bl 
12b)"8b 
llbj 



12a 



[B3] 

o o o 



(a ) 



I 1 i i j j~ 



cb> 



WMfflMfflMr 



^15 

-14 
—7 
-6 

16 

-14 
—7 

-6 



[B2] 



(a ) 



13 

^12 



.11 



Cb> 



8 

zzzzzzzr ^, 



err,fff 2 



tc > 




-14 



cd) 



8— r 



-11 
-12 
--13 



-14 



[EM] 



-14 



CO 





12 

'U'r 3 


* 


3 
-/ 

* — 9 








to 






7 

^-6 


m 






m 





(d) 



(11) 



ff9-258246 



ims] 



me] 



(a ) 



^13 
—12 

^—11 
-6 



(a ) 




(b> 




cb) 





